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DESCRIPTION 



DATA PROCESSING APPARATUS AND DATA PROCESSING METHOD 

Technical Field 

The invention relates to a data processing 
apparatus and a data processing method for processing data 
stored in a specified format in a readable and writable 
recording medium. 

Background Art 

Recently, as a recording medium to/from which 
digital data can be written/read, various media are 
developed including SD Memory Card (registered trademark). 
Memory Stick {registered trademark). Compact Flash 
{registered trademark), and other semiconductor memories 
(or memory cards). A hard disk with small size and large 
capacity is also widely used. 

The data processing apparatus for processing data 
using the semiconductor memory and the hard disk is applied 
in various electric products such as personal computer, 
audio appliance, video appliance, cellphone and digital 
camera . 

A large capacity hard disk is useful as storage 
device for storing a large capacity of data in a product. 
A detachable and portable recording medium such as 
semiconductor memory is particularly useful as bridge 
medium for exchanging data between data processing 
apparatuses . 

In the recording medium used as such bridge 
medium, data recorded by one data processing apparatus may 
be updated by other data processing apparatus. In this 
case, due to mishandling by the user, or the like, the data 
may be moved away to a position at which the data should be 
positioned essentially. For example, while viewing a 



content in a recording medium using browser software of a 
personal computer, the data may be moved to other directory, 
unknowingly by erroneous operation of a mouse or other 
input device. 

Regarding the recording medium used as such 
bridge medium, copyright protection is should be taken into 
account. Concerning an apparatus which can play back 
copyright-protected music data stored in a portable 
recording medium, a recording method and playback method 
thereof are disclosed, for example, in patent document 1. 

According to the disclosed method, using a 
personal computer or the like, a plurality of encrypted 
music data, meta information relating to the music data, 
and play list for defining play back sequence of the music 
data are stored in a portable recording medium. Further, 
the recording medium is loaded in the personal computer or 
a portable electronic appliance. The appliance searches a 
specified position for the data to play back the music data 
according to the play list stored in the loaded recording 
medium. 

Patent document 1; JP-A-2001-249693 

Disclosure of the Invention 

(Problems to be solved by the Invention) 

Generally, for a portable recording medium, 
various standards of data recording and playback methods 
are present. For example, depending on a standard, the 
storing position of data to be played back in the recording 
medium is specified. The recording medium in which data 
are recorded according to the standard can be played back 
by an electronic appliance conforming to the standard. 

When a portable recording medium is often used as 
bridge medium for data exchange, if the portable recording 
medium is installed in an electronic appliance which can 
freely process contents in the recording medium, the data 
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may be moved by the user unintentionally or unknowingly by 
mishandling by the user. As a result, the data are not 
present at the position specified by the standard, and when 
the moved data are designated as playback data, the 
5 playback data may be handled as wrong data and may not be 
played back. 

The invention is directed to solve such problems, 
and it is hence an object thereof to provide a data 
processing apparatus and a data processing method that can 
10 play back data which is not present at a specified storage 
position . 

(Solving Means} 

A data processing apparatus according to the 

15 invention is a data processing apparatus which reads from a 
recording medium a content which is stored in a specified 
recording area of the recording medium and plays back the 
read content. The recording medium stores contents and 
management information of the contents according to a 

20 specified format. In the data processing apparatus, a 
content processor reads management information from the 
recording medium, and reads the content according to the 
management information from the recording medium to process 
the read content. When the content processor reads a 

25 content, a search section searches a specified search range 
for the content, if the content to be read is managed by 
the management information but not present in the specified 
recording area. When the content is found by the search 
section, the link information setting section sets the link 

30 information for relating the recording area of the found 
content to the specified recording area so as to enable 
access to the content with the management information. 

A data processing method according to the 
invention is a method for reading from a recording medium a 

35 content which is stored in a specified recording area of 
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the recording medium and playing back the read content. 
The recording medium stores contents and management 
information of the contents, according to a specified 
format. In the data processing method, management 
5 information is read from the recording medium, and the 
content to be played back is determined with reference to 
the read management information. It is judged if the 
determined content exists in a specified recording area in 
the recording medium. 

iO A specified search range is searched for the 

content if the determined content does not exist in the 
specified recording area. When the determined content is 
found, link information for relating the recording area of 
the found content to the specified recording area is set so 

15 that the content can be accessed with the management 
information. 

(Effects of the Invention) 

According to the invention, even if data recorded 

20 on a programmable recording medium according to a specified 
standard is moved by erroneous operation by the user and 
thus the data storage state becomes out of the standard, 
the contents can be played back. That is, the data moved 
by erroneous operation by the user can be managed as if not 

25 moved away from a specified position. Thus the user can 
enjoy the electronic contents assuredly. Further, if used 
together with inexpensive hard disk which has large 
capacity but is not excellent in portability, the portable 
recording medium can be handled as if it has data area more 

30 than capacity of itself. 

Brief Description of the Drawings 

FIG. 1 is a block diagram of a functional 
configuration of a data processing apparatus in embodiment 
35 1 of the invention. 
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FIG. 2 is a diagram of a hardware configuration 
of the data processing apparatus in embodiment 1. 

FIG. 3 is a diagram of data structure of 
management information in embodiment 1 . 
5 FIG. 4 shows data example of the management 

information in embodiment 1. 

FIG. 5 is a flowchart of content recording 
process of the data processing apparatus in embodiment 1. 

FIG. 6 is a flowchart of content playback process 
10 of the data processing apparatus in embodiment 1. 

FIG. 7 is a flowchart of data search process of 
the data processing apparatus in embodiment 1. 

FIGs. 8A and 8B show an example of data moving by 
user's erroneous operation to the recording medium. 
15 FIG. 9 is an example of setting of link 

information by symbolic link. 

FIG. 10 is an example of setting of link 
information by shortcut. 

FIG. 11 is a block diagram of a functional 
20 configuration of the data processing apparatus in 
embodiment 2 of the invention. 

FIG. 12 is a diagram of a hardware configuration 
of the data processing apparatus in embodiment 2. 

FIG. 13 is a flowchart of content playback 
25 process of the data processing apparatus in embodiment 2. 

FIG. 14 is data example of management information 
in embodiment 2. 

FIG. 15 is a flowchart of data search process in 
the data processing apparatus in embodiment 2. 
30 FIG. 16A is a diagram of other data structure of 

management information in embodiment 2 . 

FIG. 16B is other data example of management 
information in embodiment 2 . 

FIG. 17 is a diagram of data structure of 
35 management information in embodiment 3. 
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FIG. 18 is data example of management information 
in embodiment 3. 

FIG. 19A shows structure of content file. 

FIG. 19B shows data example of the content file. 
5 FIG. 20 is a flowchart of content recording 

process of the data processing apparatus in embodiment 3. 

FIG. 21 is a flowchart of data search process in 
the data processing apparatus in embodiment 3. 

FIG. 22 shows other example of a hardware 
10 configuration of the data processing apparatus. 
<Reference Signs> 



1 Output section 

2 Input section 

3 Loading section 
15 4 Recording medium 

5 Content processor 

6 Search section 

7 Link information setting section 



8 Management information storage section 

20 100, IGOb Data processing apparatus 

Best Mode for Carrying out the Invention 

Embodiments of a data processing apparatus and 
data processing method of the invention are described below 

25 with reference to the drawings. 

The data processing apparatus explained below 
operates based on the following principle. The data 
processing apparatus conforms to a specified format 
determ.ined by a specified standard (for example, SD-Audio 

30 standard}, and thus records, plays back, and manages 
contents on recording medium according to the specified 
format. Therefore, content data is recorded to the 
recording medium according to the specified format, and 
hence a storage position of the content in the recording 

35 medium is specified. When playing back data, the data 
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processing apparatus plays back the content located at the 
specified storage position according to the specified 
format. 

5 Eitibodiment 1 

1. Configuration 

Embodiment 1 of the invention is specifically 
described below with reference to the accompanying drawings. 

FIG. 1 is a block diagram of a functional 
10 configuration of the data processing apparatus in 
embodiment 1 of the invention. In FIG. 1, a data 
processing apparatus 100 includes an output section 1, an 
input section 2, a loading section 3, a content processor 5, 
a search section 6, and a link information setting section 
15 7. 

The output section 1 displays and plays back 
electronic content, such as image data, video data, audio 
data, and other. The input section 2 is used by the user 
for instructing and operating the data processing apparatus 

20 100 directly or on a screen of the output section 1. 

The input section 2 receives analog voice, video 
data, and audio data from outside of the data processing 
apparatus 100. The loading section 3 serves to load the 
data processing apparatus 100 with the recording medium 4 

25 which stores data. The data processing apparatus 100 and 
recording medium 4 constitute a data processing system. 

The content processor 5 compresses stored data 10 
such as video and audio data received via the input section 
2 as required, and further encrypts as required, and stores 

30 it in the recording medium 4 . The content processor 5 also 
plays back the data stored in the recording medium 4. 

In the recording medium A, data 10 are stored in 
a data structure conforming to a format defined by a 
specified standard on the basis of file system such as FAT, 

35 NTFS, and others. According to the directory structure 10a 



in the recording medium 4, a content directory storing 
contents is present under a root directory which is the 
highest directory of the recording medium 4. The content 
directory stores content data {contents A, B, and C in the 
diagram) and management information about content data. 
This directory structure is defined according to the 
specified format. The management information includes meta 
information such as information for specifying playback 
sequence of contents, title of contents, artist's name, and 
file name. 

When content is not present at a position 
designated by the management information stored in the 
recording medium 4, the search section 6 searches for the 
content in the other area of the recording medium 4 or on 
other recording medium. 

When the search section 6 succeeds in content 
search, the link information setting section 7 sets the 
link information, using mechanism of symbolic link or the 
like for linking the file name and entity data, as if the 
content is present at the position defined by the 
management information. 

FIG. 2 is a diagram of a hardware configuration 
of the data processing apparatus 100 in embodiment 1 of the 
invention. 

In FIG. 2, a CPU (Central Processing Unit) 201 
executes various processes. a memory 202 stores programs 
and data necessary for process executed by the CPU 201. An 
LCD (Liquid Crystal Display device) 203 displays image 
information. An operation unit 204 receives operation 
information from the user. A card I/F (interface) section 
205 receives a card medium 206 which is the recording 
medium 4. The card medium 206 is one of nonvolatile 
recording media, and is loaded in the card I/F section 205. 

A scrambling section 207 encrypts and decrypts 
contents to be stored in the card medium 205, as required. 
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An encoder/decoder 208 compresses the received digital data, 
or expands the compressed contents. 

A microphone 211 may be an input terminal and 
inputs analog audio information. An earphone 212 may be an 
5 output terminal and outputs audio information. An input 
terminal 213 receives digital video and audio data, and 
outputs the received digital data to the encoder 208. 

An A/D converter 209 converts the analog data 
entered from the microphone 211 into digital data. A D/A 
10 converter 210 converts the digital data output from the 
decoder 208 into an analog signal to output it to the 
earphone 212. 

In FIG. 2, the LCD 203, and an output system 
including the scrambling section 207, decoder 208, D/A 
15 converter 210 and earphone 212 correspond to the output 
section 1 in FIG. 1. The operation unit 204, and an input 
system including the microphone 211, A/D converter 209, 
encoder 208 and scrambling section 207 correspond to the 
input section 2 in FIG. 1. The card I/F unit 205 and card 
20 medium 205 correspond to the loading section 3 and 
recording medium 4 in FIG. 1, respectively. The CPU 201 
executes specified programs loaded on the memory 202 to 
realizes functions of the content processor 5, the search 
section 6, and the link information setting section 7 in 
25 FIG. 1. 

FIG. 3 is a diagram of data structure of the 
management information stored in the recording medium 4. 
As shown in the diagram, the management information 
includes play list information 301 showing the playback 

30 sequence of contents, and track information 302 including 
meta information concerning contents such as title and 
artist's name. The play list information 301 plays the 
role of relating the playback number showing the playback 
sequence to the track number specifying the position of 

35 track information of content which is to be played back in 
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the playback sequence. The track information 302 manages 
meta information including a set of title showing tune name 
of the content, artist name showing a performer of the 
content, and file name of the content, in one set of 
5 contents. In the case of plural sets of contents, the 
track information 302 includes a plurality of meta 
information. The tract number specifies one meta 

information in the track information 302. 

FIG. 4 is an example of data stored in the 

10 management information. According to the play list 
information 301 of the diagram, the meta information 
relating to the content to be played back first is the 
first set of information in the track information 302, and 
the meta information relating to the content to be played 

15 back secondly is the third set of information in the track 
information 302. That is, according to this management 
information, first in playback sequence, the content data 
with title of "SCHOOL SONG", file name of "KOUKA.SA", and 
performer of "CLASS OF 2002" is played back. Next, the 

20 content data of file name of "WAKARE.SA", performer of 
"FATHER," and title of "FAREWELL SONG" is played back. 

2 . Operation 

2.1 Recording Process 

25 FIG. 5 is a flowchart of process of the data 

processing apparatus 100 in embodiment 1 of the invention 
for recording the content in recording medium 4. The 
process at recording the content is explained below with 
reference to the diagram. 

30 First, when the recording medium 4 is loaded in 

the loading section 3, the data processing apparatus 100 
recognizes and mounts the recording medium 4 {step Sll) . 
Next, the management file storing the management 
information is read from the recording medium 4, and 

35 information about recording destination of the content 
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(specifically the file name) is acquired from the 
management information {step S12) . The directory in which 
the content should be recorded is defined uniquely 
according to the specified format, and the data processing 
5 apparatus 100 holds information about the directory name of 
the recording destination. Hence, the data processing 
apparatus 100 can determine the recording destination from 
the file name read from the management information and the 
directory name of the recording destination held in itself. 

10 In this embodiment and in the following embodiments, it is 
supposed that according to the specified format, the 
"content directory" which is located immediately beneath 
the root directory is defined as the recording destination. 

The user instructs the data processing apparatus 

15 100 to record data via the input section 2. When user 
instructs to record data, the input section 2 acquires the 
instruction information {S13) to send it to the content 
processor 5. At this time, information to be recorded 
{analog audio, audio data, etc.) is input to the data 

20 processing apparatus 100 from outside through the input 
section 2. When the input information is analog 
information, it is converted into digital data by A/D 
converter. At the same time, meta information such as 
title and artist name is also entered through the input 

25 section 2. 

The content processor 5 compresses the data 
entered from the input section 2, as required, in a 
specified compression method (step S14) . Further, when 
data must be encrypted such as when the copyright must be 

30 protected, the data is encrypted (step S15) . The encrypted 
content is stored in the recording destination determined 
on the basis of the file name acquired at step S12 in the 
recording medium 4 according to the specified format (step 
S16) , Finally, according to the specified format, the 

35 management information is updated (step S17) . That is, in 



12 



the newly added data, the play list information 301 and 
track information 302 are updated. 

2.2 Playback Process 

FIG. 6 is a flowchart of process of the data 
processing apparatus 100 in embodiment 1 of the invention 
for playing back the content stored in the recording medium 
4. 

When the recording medium 4 is loaded in the 
loading section 3, the data processing apparatus 100 
recognizes and mounts the recording medium 4 (step S31) . 
Next, the content processor 5 reads the management file 
which stores the management information from the recording 
medium 4, and generates, with reference to the play list 
information 301, a list of contents that can be played back 
(step S32}. The list is displayed in the output section 1, 
and the process waits for instruction from the user {step 
S33) . When the user give an instruction for playback, the 
input section 2 acquires the user's operation information, 
that is, playback instruction {step S34}, and sends it to 
the content processor 5. 

When receiving the playback instruction, the 
content processor 5 achieves a process to play back the 
contents in the sequence specified in the play list 
information 301. For this purpose, the content processor 5 
refers to the track information 302 specified by the track 
number in the sequence of the play list information 301, 
and acquires the file name of the content to be played back. 
When the user instructs playback of a specific content, by 
referring to the management information corresponding to 
the specific contents, the file name of the content is 
acquired . 

The content processor 5 checks if the content 
having the acquired file name is present in the specified 
storage position designated by the specified format {step 
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S35) . It is noted that the specified storage position 
designated by the specified format is the "content 
directory" which is located immediately beneath the root 
directory. This information is held in the data processing 
5 apparatus 100. When the content is present in the 
specified storage position (Yes at step S36) , the content 
processor 5 reads the content, and decrypts it as required 
{step S37), In succession, as required, the data are 
expanded {decoded) , and output to the output section 1 

10 (step S38} . 

At step S36, on the other hand, when it is judged 
that the content is not present at the specified storage 
position, the process goes to "data search process (step 
S39)". Detail of the data search process is described 

15 below by referring to FIG. 7. In data searching process at 
step S39, when the content is found (Yes at step S40} , the 
link information setting section 7 sets, link information 
to the found content, on the recording medium 4. After 
setting of the link information, going to step S37, the 

20 same process as when the content is present at the 
specified storage position is executed. 

If failing in data search process at step S39 and 
no content is found (No at step S40) , after error process 
(step S41) such as issuing of error message, returning to 

25 step S33 for displaying the list of contents that can be 
played back, and the same process is repeated thereafter. 

2.3 Data Search Process 

Referring next to FIG. 7, detail of data search 
30 process (step S39) in the data playback process mentioned 
above is described. The data search process is executed by 
the search section 6. 

In the recording medium it is checked if a 
lower directory of the content directory exits by 
35 investigating the directory containing the management 
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information (step S51) . When it exists (Yes at S51), the 
total number of files existing in the lower directory is 
extracted, and set it as a total file number NF, and the 
value of counter FC is set to 0 (step S52) . 
5 Then, the counter FC is incremented by one {step 

S53) . Comparing the counter FC and the total file number 
NF, when the counter FC is greater than the total file 
number NF (Yes at step S54), the process is terminated 
since it means that investigation of all files in the 

10 directory is over. 

If the counter FC is not greater than the total 
file number NF (No at step S54), a file name of the FC-th 
file in the lower directory is acquired (step S55) . It is 
judged if the acquired file name matches the file name of 

15 the content specified by the user {step S56) . When it 
matches, the link information setting section 7 sets the 
link information in the recording medium 4 (step 357} . 
When not matches, back to step S53, the next file name in 
the lower directory is acquired, and the same process is 

20 repeated (steps S53 to 56) . 

For the content data right after recording in the 
recording medium 4 according to the recording process flow 
of FIG. 5, data search process shown in FIG. 7 is not 
required. However, the recording medium 4 is detachable. 

25 Thus after the recording process according to the flow of 
FIG. 5, the recording medium 4 may be removed from the data 
processing apparatus 100, and then loaded into a slot of 
other data processing apparatus (for example, personal 
computer) . In such a case, for example, the content of the 

30 recording medium 4 can be displayed, using software for 
displaying the contents of the recording medium 4 in 
hierarchical structure of file, directory and driver {for 
example, the software such as Explorer mounted on Windows 
(registered trademarlc) ) . Alternatively using a mouse and a 

35 keyboard, the data on the recording medium 4 can be easily 
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copied or moved. In such case, regardless of the user's 
intent, the data on the recording medium 4 may be moved by 
erroneous operation, and the process shown in FIG. 7 is 
effective in such a case. 
5 FIG. 8A shows a state in which the content data 

is stored at a position conforming to the specified format 
in the recording medium 4, that is, a normal state. The 
- content directory is present immediately beneath the root 
directory, and includes files such as management 

10 information, content A, content B, and content C, and an 
extension directory for extension. 

FIG. 8B shows a state which the file of content B 
has been moved to the extension directory by user's mistake 
from the state shown in FIG. 8B. In this case, for example, 

15 the user may not notice that the data are moved, and may 
remove the recording medium 4 from the personal computer 
and load the medium 4 into the data processing apparatus 
100. When the recording medium 4 in such a state is loaded 
into the data processing apparatus 100, the data search 

20 process as shown in FIG. 7 is needed. 

2.4 Link Information Setting 

When the data search process finds content B 
which has been moved to the extension directory, the link 

25 information setting section 7 sets the link information, 
for example, as shown in FIG. 9. FIG. 9 is an example of 
setting of link information, using a function called 
"symbolic link" provided by UNIX-like file system ("UNIX" 
is registered trademark) . The symbolic link is a function 

30 for enabling access to the entity (main body) of data or 
program file, with other name (pass name) in addition to 
the original name (pass name) . This function makes it 
possible to access one file as if the one file is stored in 
plural different locations on the directory tree. Since 

35 the entity of file is not copied in plural locations, the 
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recording capacity of the recording medium managed by the 
file system can be saved. 

In the example in FIG. 9, the link information 
setting section 7 creates a symbolic link named "content B" 
5 beneath the content directory. The entity of the symbolic 
link is a file to which an attribute showing that it is a 
symbolic link is added. As a content of the file, the pass 
name of the link destination which stores the entity data 
is stored. In the example in FIG. 9, the content of the 

10 symbolic link file of "content B" is "\CONTENT 
DIRECTORYXEXTENSION DIRECTORY\CONTENT B." When an access 
to the symbolic link arises, the file system changes the 
pass name of access destination to the pass name defined in 
the content of the symbolic link file. That is, when an 

15 access to "\CONTENT DIRECTORY\CONTENT B" arises, the file 
system changes the pass name to "\COMTENT 
DIRECTORYXEXTENSION DIRECTORY\CONTENT B" to access the file 
entity. Herein, "\" is the divider for dividing layers of 
directory tree, and the root directory assumes to be 

20 expressed by a symbol "\". That is, access to the symbolic 
link created beneath the content directory makes it 
possible to access the content B which is moved beneath the 
extension directory after erroneous operation in FIGs. 8A 
and 8B. Although this is an example of using the function 

25 of symbolic link presented by UNIX-like file system as the 
link information, the same operation is realized using a 
function called "shortcut" in Windows (registered 
trademark) system as shown in FIG. 10. 

Thus, according to the embodiment, even if the 

30 content data is present at different position from the 
position designated by the specified format, search is 
conducted for the content, and the link information is set. 
Accordingly, such content data can be handled as the data 
according to the specified format. 

35 
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Embodiment 2 

Embodiment 2 of the invention is specifically 
described below with reference to the drawings. 

This embodiment describes a preferred example of 
5 a data processing apparatus which is a play only model. 
Accordingly, the data processing apparatus of the 
embodiment does not include elements necessary for 
recording contents. 

FIG. 11 is a block diagram of a functional 
10 configuration of the data processing apparatus in 
embodiment 2 of the invention. The data processing 
appa^ratus 100b of the embodiment is different from that of 
embodiment 1 in having a management information storing 
section 8 for storing management information which is read 
15 from the recording medium 4. The management information 
storing section 8 further stores link information. 

FIG. 12 is a diagram of a hardware configuration 
of the data processing apparatus in embodiment 2. What 
differs from embodiment 1 is that elements 209, 211, and 
20 213 necessary for content recording operation are not 
provided because the data processing apparatus of this 
embodiment is for play only. 

The basic flow of process of the data processing 
apparatus 100b in embodiment 2 is same as that of the data 
25 processing apparatus 100 in embodiment 1, and only the 
different points are described below. 

FIG. 13 is a flowchart of playback process of the 
data processing apparatus 100b in embodiment 2. 

The content processor 5 recognizes the recording 
30 medium 4 {S71) to read the management information from it 
(S72), and then stores the read management information into 
the management information storing section 8 {S73) . Then, 
the list of data which can be played back is displayed 
{SI 4) . When a playback instruction from the user is 
35 received (S75) , the content processor 5 with reference to 
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the management information stored in the management 
information storing section 8 checks if the specified 
content exists at the position designated by the specified 
format {step S76) . If it exists (Yes at step S77) , a 
5 process such as decoding or expanding is applied to the 
content which is then output (S78, S79) . 

When the specified content does not exist at the 
position designated by the specified format^ the data 
search process is executed (S80) . When the content is 

10 found by the data search process {Yes at step S81) , the 
link information setting section 7 stores information 
equivalent to the link information in the management 
information stored in the management information storing 
section 8. The reason of updating of management 

15 information in the management information storing section 8 
is that the data processing apparatus 100b of the 
embodiment can not record data in the recording medium 4 
because it is for play only. 

FIG. 14 is a data example of the management 

20 information stored in the management information storing 
section 8 by the link information setting section 7 as a 
result of the data search process (580) . In this example, 
in the track information 302, the file name corresponding 
to track number 3 is "EXT\WAKARE.SA" . This file name 

25 indicates the file "WAKARE.SA" existing in the extension 
directory of which name is "EXT." 

FIG. 15 is a flowchart of data search process 
{S80) in the data playback process. 

As a result of searching for a lower directory, 

30 when the specified content is found, the link information 
is stored to the management information storing section 8 
{step S97) . Other process (S91 to 596} is same as those 
{S51 to S56) explained in Fig. 7. 

The data processing apparatus 100b of the 

35 embodiment stores one the management information which is 
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read from the recording medium 4 to the management 
information storing section 8. Thereafter/ update of 

management information, for example, addition of management 
information for the content data found by the data search 
5 process is conducted to the management information storing 
section 8. The content processor 5 plays back the content 
according to the information stored in the management 
information storing section 8. 

According to the embodiment, even if content data 

10 exists at a position different from that defined by the 
specified format, the corresponding content data can be 
retrieved according to the management information and the 
link information can be set. Thus, such content data can 
be handled as the data conforming to the specified format 

15 according to the management information in the data 
processing apparatus. 

The embodiment may include the following modified 

examples . 

(1) The data processing apparatus of the 

20 embodiment is described as being for play only, but it may 
also include a recording function. 

(2} When a unique identification number 
(recording medium ID) is added to the recording medium 4, 
in the data processing apparatus 100b, using the recording 

25 medium ID, the management information may be managed in 
each recording medium. In this case, when reading the list 
information 301 and track information 302 from the 
recording medium 4, the data processing apparatus 100b read 
also the recording medium ID 303, and stores the read 

30 information in the management information storing section 8 
as shown in FIG. 16A. FIG. 16B shows a specific example of 
the structure shown in FIG. 16A. 

For example, when recovered from a sudden power 
down, the data processing apparatus 100b reads the 

35 recording medium ID from the recording medium 4 and 
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compares the read recording medium ID with the recording 
medium ID stored in the management information storing 
section 8, and thus can recognize if the recording medium 4 
changes before and after the power down. If not changed, 
5 the recording medium ID stored in the management 
information storing section 8 is used directly, or if 
changed, management information is newly read from the 
recording medium 4 and stored in the management information 
storing section 8. Hence, the management information 
10 conforming to the recording medium can be always utilized. 

Embodiment 3 

Embodiment 3 of the invention is specifically 
described below with reference to the drawings. 

15 In the embodiment, the functional structure and 

hardware configuration of the data processing apparatus are 
same as in embodiment 1 . 

In the embodiment, the management information 
further manages content ID which is identification 

20 information assigned uniquely to each content. 

FIG. 17 is a diagram of data structure of the 
management information stored in the recording medium A in 
the embodiment. FIG. 18 is a data example of the 
management information stored according to the data 

25 structure. Play list information 1601 shown in FIG. 17 and 
FIG. 18 is same in structure and function as the play list 
information 301 shown in FIG. 3 and FIG. 4, except that the 
content ID is included. Track information 1602 shown in 
FIG. 17 and FIG. 18 is same in composition and function as 

30 the track information 302 shown in FIG. 3 and FIG. 4. 

FIG. 19A shows an example of data structure of the 
content file, and FIG. 19B shows an example of data stored 
according to the data structure of the content file. As 
shown in these diagrams, the content file 1801 includes 

35 content ID 1801a which is assigned uniquely to the content, 
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and entity data portion 1801b of the content. FIG. 19B 
shows the structure of the content file named "WAKARE.SA". 
As the content ID 1801a corresponding to entity data 
portion 1801b of the content file, "AB234" is stored. 
5 Referring nov^; to FIG. 20, a process for recording 

a content to the recording medium by the data processing 
apparatus in embodiment 3 of the invention is explained. 

In the flowchart in FIG. 20, what differs from 
the flowchart in FIG. 5 of embodiment 1 is that a step of 

10 acquiring unique content ID corresponding to the content to 
be recorded (step S115) is added. The content ID acquired 
in this step is stored simultaneously in the content when 
recording the compressed data in the recording destination 
according to the specified format in step S117. When the 

15 play list information 1601 of the management information is 
updated in step S118, the content ID is also used. These 
processes allow information of content ID uniquely assigned 
to the content stored in the recording medium by the data 
processing apparatus to be held in both content and 

20 management information. 

The playback process in this embodiment is same 
as that shown in FIG. 6 in embodiment 1, and the 
explanation is omitted. 

Referring now to FIG. 21, the data search process 

25 in this embodiment is explained. In the flowchart in FIG. 
21, what differs from the flowchart in FIG. 7 in embodiment 
1 is that the content ID is used instead of file name, in 
order to find a targeted content file {that is, file to be 
retrieved) . 

30 Same as in the procedure shown in FIG. 7, while 

content files existing in the lower directory of the 
content directory are reviewed sequentially {S132 to S134), 
each content file is opened, and content ID contained in 
each file is acquired (S135) . The acquired content ID is 

35 compared with the content ID of the targeted content {S136) . 
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When a file having the same ID as the content ID of the 
targeted content stored in the management information is 
found, in the same procedure as in embodiment 1, the link 
information setting section 7 sets the link information, 
using the symbolic link or shortcut function (S137) . As a 
result, same as in embodiment 1, the link is extended to 
the file stored in other place than specified storing 
position, and the content can be utilized. 

According to the embodiment, when the contents 
are managed with the ID included in the content file, even 
if the content file exists in other place than that defined 
by the specified format, the link information is set by 
searching for the corresponding content data on the basis 
of the management information, and hence such content file 
can be handled as data based on specified format. 

The embodiment uses the ID in search process, and 
thus it can be applied even if the file name of the 
contents file is changed by user's erroneous operation. 

The concept of the invention can also be applied 
to key separation type content distribution service. The 
key separation type content distribution service means a 
service for distributing content data and key data which is 
used for encrypting the content data to the user through 
the respective routes. In this case, the management file 
including the key data is stored in a detachable recording 
medium, and the content data is stored in a recording 
medium accessible by the data processing apparatus, such as 
a hard disk drive (HDD) . In this case, the key data and 
content data are stored in different recording media, and 
thus means for linking the key data to the content data is 
needed since storing position of contents usually depends 
on the data processing apparatus. According to the 
embodiment, the linking is achieved by the content ID. 
Since the ID is stored in both management information 
including key data and the content data, the corresponding 
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file can be retrieved easily. 

In the embodiment, functions such as symbolic 
link and shortcut are used, but as explained in embodiment 
2, the data processing apparatus may hold a memory region 
5 for the management information storing unit, and the search 
result file may be recorded in the management information 
storing unit. Hence the process can be achieved without 
writing data into the recording medium 4. 

In the data search process, first, only in the 

10 content data matched in file name, the contained content ID 
can be confirmed. Hence, in the case of a greater number 
of contents stored in the recording medium, the search time 
can be shortened. 

The invention is described herein according to 

15 three embodiments, but the scope of the invention is not 
limited to the foregoing embodiments. The invention may be 
changed and modified within the scope not departing from 
the true spirit of the invention. Therefore the scope of 
the invention also includes the following variations. 

20 (1) In the embodiments, as long as the playback 

function is provided, the recording function is not always 
required. 

(2) In the embodiments, the management 
information is implemented so that play list information 

25 and track information are provided individually. However 
the configuration is not particularly specified as far as 
information specifying the content position is included. 

(3) In the embodiments, the data search range 
when the content is not found is the lower directory of the 

30 specified directory (content directory) . However a wider 
range may be searched. For example, the data search range 
may be a directory of the same or upper level of the 
specified directory. Alternately whole range of the 
recording medium may be searched. Any arbitrary region may 

35 be searched in any range accessible from the data 
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processing apparatus, such as other recording medium 
connected to the data processing apparatus {other memory 
card or hard disk) , a server connected via a network, 
peripheral devices, and so on. According to the 
5 configuration, it is enough for the user to store only the 
management information relating to contents desired to be 
played back in the recording medium. That is, it is not 
always necessary to store contents in the recording medium, 
so that contents of larger size than the capacity of the 
10 recording medium can be played back. 

(4) In the embodiments, the scrambling section 
for encrypting process is provided. If the copyright 
protection is not needed, the scrambling section is not 
always needed. 

15 (5) In the embodiments, it is assumed to compress 

the digital data, but the compression is not always 

necessary. 

(6) In the embodiments, the user instructs 
playing back or recording, but the data processing 

20 apparatus may execute predetermined process automatically. 

(7) In the embodiments, when playback process is 
instructed, the presence of the content is confirmed, and 
if not present, search is conducted for the content. But 
these processes may be executed at arbitrary timing, such 

25 as at the time of loading of the recording medium, feeding 
of power, or playing back or recording contents. 

(8) In the embodiments, the recording medium 4 is 
a detachable recording medium in the loading section 3. 
However, instead of the detachable recording medium, a hard 

30 disk or other recording medium ("data storage unit") 
incorporated in the data processing apparatus may be used. 
Besides, as shown in FIG. 22, the data processing apparatus 
may have both a data storage unit {had disk 220) and a 
detachable recording medium {card-type medium 206) . In 

35 this case, if the content data to be played back is not 
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present in the specified storage position, both the 
detachable recording medium and the data storing unit may 
be specified for search range. Further, the content data 
may be stored by priority in the detachable recording 
5 medium. When free area of the recording medium becomes 
less than a predetermined threshold, the content data may 
be stored in the data storage unit, and the management 
information for managing the content data stored in both 
may be stored in. the detachable recording medium. 

10 (9) In the embodiments, part or whole of 

functions of the data processing apparatus may be realized 
by software that can be executed by a computer. This 
software may be a program to be executed by a computer, and 
the program may be stored and provided via a computer 

15 readable information recording medium. 

The invention may be modified and changed in 
various formed by those skilled in the art, and hence the 
invention is not limited by the illustrated embodiments 
alone, but should be limited only by the scope of the 

20 attached claims. 

This application is related to the Japanese 
Patent Application No. 2003-426809 (filed December 24, 
2003), content of which is incorporated by reference. 

25 Industrial Applicability 

According to the invention, even if data recorded 
in a rewritable recording medium conforming to a specified 
standard is moved by mistake or erroneous operation by a 
user and thus the data storage state becomes not up to the 

30 standard, the contents can be played back. Hence the 
invention can be applied to a data processing apparatus 
using a recordable optical disk or a semiconductor memory 
card. 



